Membranes of retinal pigment epithelial cells in vitro are damaged in the phagocytotic process of the photoreceptor outer segment discs peroxidized by ferrous ions.
The ferrous ions released from haemoglobin and storage-transferrin ions cause oxidative stress in the eyes. We observed the phagocytotic process of the photoreceptor outer segment discs peroxidized by ferrous ions in the retinal pigment epithelial (RPE) cells in vitro, and investigated how the ferrous ions influenced RPE in vitro and the photoreceptor outer segment discs. We obtained isolated photoreceptor outer segment discs using sucrose gradient of specific gravity after homogenizing porcine retinas. After bovine RPE cells were cultured with isolated photoreceptor outer segment discs containing FeCl2 for 5 and 24 h, we incubated the specimens with rhodamine phalloidin, antimouse alpha-tubulin antibody and antimouse Ig G (FITC and rhodamine labelled). We observed the specimens by a laser scanning microscopy, and made the ultrathin sections with or without 2% uranyl acetate and 2% lead acetate for examination by transmission electron microscopy. Actin filaments and microtubules of specialized cells such as RPE cells were actively involved in phagocytosis of the photoreceptor outer segment discs. Microtubules were damaged during the phagocytotic process of the photoreceptor outer segment discs peroxidized by ferrous ions. The peroxidation increased the granular and aggregated autofluorescence of the photoreceptor outer segment discs. The membranes of the disc and the phagosomes, and lysosomes in RPE cells were damaged by ferrous ions and had fine particles with high electron density staining without uranium acetate and lead citrate. The cytoskeletons such as actin filaments and microtubules, and the membranes of the phagosomes and the lysosomes in RPE cells in vitro were damaged during the phagocytotic process of the photoreceptor outer segment discs peroxidized by ferrous ions.